This study was carried out to test prospect-refuge theory and the effect of external high-rise buildings on landscape preferences in a traditional Japanese daimyo (feudal lords) garden, namely, the Hama-rikyu Gardens located in Tokyo, Japan. Eight sites in the garden were selected to be tested with respect to their degree of openness, their degree of safety, and the ratio of background buildings present. An in situ survey was conducted with 129 people (15-18 per site) who agreed to take part in the survey. Subjects were asked to assess the view at each site in the direction indicated by a sign and to provide responses about (a) their general preference for the view, (b) their perception of the openness of the view, (c) their perception of the safety of the site, (d) their perception of the pleasantness of/ disturbance from the background buildings. The results indicated that predefined open-protected sites were more preferred than the others; prospect (perceived openness) was an important indicator of the preferences, whereas the refuge-related symbols (perceived safety) of the garden were not perceived differently between the sites; the ratio of background buildings did not have a significant effect on either landscape preferences or perceived prospect-refuge attributes, whereas the perceived pleasantness of/disturbance from background buildings significantly affected the overall landscape preferences. The results indicated that the design techniques of Japanese daimyo gardens, including the usage of the Shakkei (borrowed scenery) technique, might reveal the principles of prospect-refuge theory. Furthermore, the effect of the surrounding buildings is considered to be a subjective aspect that depends on observers' experiences and attitudes, rather than an objective one.
Introduction
The scenic beauty of landscapes or, in a broader sense, landscape aesthetics has been an area of interest for assessing the visual quality of gardens and landscapes, as well as the preferences for them (Kaymaz 2012) . There are various theories that try to explain landscape preferences with both evolutionary and cultural approaches, such as the biophilia hypothesis (Wilson 1984) , habitat theory (Orians 1980), prospect-refuge theory (Appleton 1975a), information processing theory (Kaplan and Kaplan 1989) , topophilia theory (Tuan 1974) , ecological aesthetics (Nassauer 1992) , genius loci (Norberg-Schulz 1980) , the landscape heritage approach (Fairclough et al. 1999 ) and the aesthetics of care (Nassauer 1995 (Nassauer , 1997 .
Prospect-refuge theory, as one of the evolutionarybased theories in the environmental aesthetics discipline, plays an essential role in understanding landscape preferences (Appleton 1975a) . Prospect-refuge theory was created in a theoretical vacuum (Appleton 1975b) , at a time when there was plenty of empirical research on landscape preferences, but none of this research was grounded in a strong theoretical base (Zube et al. 1982 (Zube et al. , 1987 . Prospect-refuge theory enabled the explanation of some empirical findings, as well as the emergence of some other theories about landscape aesthetics, such as habitat theory (Orians 1980) , biophilia theory (Wilson 1984) , affective theory (Ulrich 1983 (Ulrich , 1993 ) and information processing theory (Kaplan and Kaplan 1989; Kaplan et al. 1998) .
Prospect-refuge theory focused on the role of humans in prehistoric times as being both predators and prey in nature. From this perspective, Appleton (1975a) underlined the importance of "seeing without being seen" in order to hunt without being hunted and stated that natural selection has led humans to prefer settings in which they have the opportunity to see (prospect) without being seen (refuge). In this respect, Appleton (1975a) stated that landscapes where human can experience aesthetic satisfaction should possess both refuge-and prospectrelated features in balanced proportions.
Several consistent studies have considered prospectrefuge theory as a valid explanation for human responses to the environment, and the theory has become accepted in design disciplines as a proper way to create ideal spaces (Kellert 2005; Lippmann 2010; Dosen and Ostwald 2016) . Thus, it has become probably the most wellknown theory for explaining environmental preferences in the urban, architectural and interior design disciplines (Dosen and Ostwald 2016) along with the studies regarding preferences for natural environments. The relationship between prospect-refuge theory and landscape preferences has therefore been established through previous empirical research. Previous empirical studies were conducted in a variety of spatial settings, including natural, urban and interior environments (Dosen and Ostwald 2016) . One of the most cited of these studies was conducted in a campus setting (Nasar et al. 1983 ); other studies were conducted in a natural recreational setting (Ruddell and Hammitt 1987) , in various conditions with various subjects, including children, via a set of experiments (Conrad 1993) , in a cultural landscape setting (Hagerhall 2000) , in a waterfront urban park setting (Mumcu et al. 2010) , and in Japanese Zen gardens to reveal the effect of enclosure on preferences (Inagami 2013; Inagami 2014) .
Introduced in the early Meiji period , the idea of aesthetics in the Western sense as the philosophical study of beauty is a relatively recent one in Japan. However, aesthetic concepts, which are collectively referred to as Japanese aesthetics, have existed far longer than the philosophy of aesthetics in the west, and they have been applied within several contexts, such as art, gardens, natural features and even everyday activities (Timmons 2012) . With regard to Japanese gardens, it has been observed that the aesthetic sense used in the design of these gardens follows environmental aesthetic theories prevalent in the current literature. In this context, it is thought that the Japanese aesthetic concept responds to the requirements of the environmental aesthetic theories developed in the west. Studies that have examined the link between environmental aesthetic theories and Japanese gardens (Appleton 1975a; Orians 1980; Kaplan and Kaplan 1989; Kaplan et al. 1998; Stamps 2014 ) also support this hypothesis. However, the number of empirical studies that have tested this relationship (Yang and Brown 1992; Kaplan et al. 1998; Inagami 2013; Inagami 2014 ) is still limited. Moreover, the studies that have focused on testing prospect-refuge theory in Japanese gardens (Inagami 2013 (Inagami , 2014 are scant. Although the validity of prospect-refuge theory in Japanese gardens was discussed by Inagami (2013 Inagami ( , 2014 , his research mainly concentrated on the effect of the refuge aspect on the attractiveness of Japanese Zen gardens. Nevertheless, the question of how prospect affects the experience of Japanese gardens remains. Furthermore, Appleton (1975a) linked his theory with Japanese garden design style mainly through refuge-related aspects, while he considered the prospect-related character of the gardens only through the presence of an ornamental mount (Appleton 1975a; . After citing a paragraph from Tamurai's (1935) (Appleton 1996) However, it is thought that there are some traditional Japanese gardens in which prospect-related aspects are as prevalent as refuge-related aspects. For instance, Daimyo (feudal lords) gardens of the Edo period (1603-1868) are thought to be the best examples that exhibit both the prospect and refuge aspects of a Japanese garden.
Daimyo gardens of the Edo period were a new prototype with design features that included strolling gardens (kaiyu-shiki teien) and borrowed scenery (shakkei) (Arifin and Masuda 1997). The strolling gardens (kaiyu-shiki teien) were designed along a path that circled the garden to allow enjoyment of consecutive views (Ito and Kawarada 2000) . In the Edo period, openness was a new visual concept that was introduced with daimyo gardens, and the practice of strolling around gardens subsequently developed to take full advantage of this openness (Shirahata 2016) . These gardens focused attention not only on internal features but also on outward views with the practice of borrowed scenery (Shakkei), which is the design technique of incorporating distant landscapes into the garden composition (Sullivan and Boults 2010) . In this sense, the background view was carefully organized to complete the overall scenery of gardens. Both natural features, such as mountains, hills and plains, rivers, the ocean and even the sky, and human-made structures, such as temple gates and pagodas, could be used in these gardens as borrowed scenery (Nitschke 1993) .
These two design concepts of Japanese daimyo gardens, namely, kaiyu-shiki teien (strolling garden) and Shakkei (borrowed scenery), are considered important sources of evidence for both prospect and refuge aspects in traditional Japanese gardens. It is thought that the openness of these grand-scale gardens emphasizes the prospect aspect. The Shakkei technique also fits the concept of prospect-refuge theory by enabling the observer to see distant views without being seen. However, no existing research considers the relation between the design concepts of daimyo gardens and prospect-refuge theory.
Japanese daimyo gardens, which focused attention on both internal features and distant views (Sullivan and Boults 2010) , also took full advantage of the native landscape and terrain of Edo city (which is now modern-day Tokyo) (Shirahata 2016) . As a result, these gardens exhibited background views from the application of Shakkei (borrowed scenery) of natural landscapes such as Mt. Fuji (Shinji 2015) , a natural landmark that has been prized since ancient times as a site of spiritual and cultural significance (Scoble 2015) . However, today in Tokyo city, it is difficult to investigate the effect of the original application of Shakkei on the aesthetic experience of these gardens, as these gardens have been surrounded by high-rise buildings and have lost their original Shakkei (borrowed scenery) due to urbanization and redevelopment projects in recent decades. In this respect, the studies that concentrate on the high-rise building effect on traditional Japanese gardens (Shinji et al. 1989; Arifin and Masuda 1997; Koizumi and Ishikawa 2007; Shinobe 2012; Akasaka 2014; Lin et al. 2017 ) explain the existence of visible buildings as a negative element that destroys the original spirit of the gardens and emphasize the urgent need for control to reduce this negative effect. On the other hand, it is observed that these background views filled with buildings are sometimes interpreted as a 'modern concept of Shakkei' , as the modern high-rise buildings have replaced the original borrowed sceneries, such as Mt. Fuji (Anonymous 2016a) , and the contrast of modern and traditional is even appreciated by some (TMPA 2006; Anonymous 2015 Anonymous , 2016b . Regarding these divergent perspectives about the visual effect of highrise buildings on traditional Japanese gardens, it seems important to examine this effect in both objective and subjective manners. Despite this, previous studies about the visual impact of high-rise buildings on the traditional Japanese gardens have only addressed the issue from an objective approach (Shinji et al. 1989; Arifin and Masuda 1997; Koizumi and Ishikawa 2007; Shinobe 2012; Akasaka 2014; Lin et al. 2017) , while the studies gauging visitor's preferences are limited (Arifin and Masuda 1998) .
In this sense, there is a need for a study that focuses on the relation between environmental aesthetic theories and Japanese daimyo gardens in Tokyo and takes into account the effect of high-rise buildings on the environmental aesthetics of their scenery (which, in turn, could affect the aesthetic experiences of their visitors). Such a study could employ a psychophysical model with an approach to examine the issue in both positivistic (preferences procured by measurable physical characteristics) and psychological (individuals' personal experiences) terms.
Prospect-refuge theory had been tested in some other studies and provided a valid explanation for landscape preferences as previously discussed, but there are limited empirical studies that explain the relation between traditional Japanese garden principles and environmental aesthetics. Therefore, the overall scope of this study is to obtain user perceptions of and attitudes towards a traditional Japanese garden's visual aesthetic features in order to use them as an indicator for sustainable and participatory management. Based on the general scope, a traditional Japanese garden was examined in light of the landscape aesthetics theories. In this study, we aim to find evidence for prospect-refuge theory in a traditional Japanese daimyo garden in the context of visitor perception and attempt to examine the visual effect of the surrounding high-rise buildings on the aesthetic experiences of users. In accordance with these aims, this research has six objectives:
i. To identify general landscape preferences for the selected sites. ii. To test prospect-refuge theory and determine its effects. iii. To find evidence for the relation between the Shakkei (borrowed scenery) technique and prospect-refuge theory. iv. To test the effect of socio-demographic characteristics of the observers on their perception of landscape preferences in accordance with prospect-refuge theory.
v. To identify the visual effect of the surrounding highrise buildings on general landscape preferences. vi. To identify the visual effect of the surrounding high-rise buildings on prospect-and refuge-related aspects.
By investigating the objectives listed, the overall aim was to test the validity of environmental aesthetic theories, particularly Appleton's prospect-refuge theory, in a Japanese garden for the purpose of contributing to the related literature. Furthermore, by testing whether building intrusion affects users' landscape preferences and their perceptions of prospect-refuge aspects, this paper attempted to reveal the effect of the high-rise buildings on garden aesthetics.
The European Landscape Convention (2002) describes landscape as an area perceived by people whose character is the result of the actions and interactions of natural and/or human factors. In this context, landscape involves a subjective experience. Therefore, empirical studies gauging user perceptions are essential to environmental aesthetics research. It is known that preferences can be shaped by social, cultural, and personal characteristics of individuals. By collecting information on the sociodemographic attributes of the users, this study aimed to contribute to the ongoing discussion in the philosophy of aesthetics of whether the beauty is an objective truth or in the eyes of the beholder.
Generalizations of the results of this study to broader contexts are somewhat limited. Due to budget and time restrictions, only eight different sceneries were selected to be assessed by the users. Different users also assessed different sceneries, which may affect the consistency of the results and limits the ability to make direct comparisons between the sites. Nevertheless, this study may still contribute to the related literature by investigating the concepts of prospect-refuge theory in a Japanese garden in the context of user perception.
Methods
An in situ survey was conducted to measure the visitors' experiences of prospect-and refuge-related features using a sample of both foreign and local visitors to a traditional Japanese garden called the Hama-rikyu Gardens. Eight sites in the garden were selected to be tested with regard to the degree of openness, the degree of safety of the site, and the ratio of background buildings present.
Study area
Hama-rikyu Gardens is a typical stroll-type (kaiyu-shiki teien) daimyo garden of the Edo period (Koizumi and Ishikawa 2007; Shirahata 2016 ). The garden is located in the Chuo Ward of Tokyo Metropolitan City, Japan and covers an area of 250,215.72 m 2 (Fig. 1) . The current form of the garden was completed around the time of the 11th Shogun, Ienari (1773-1841). After the Meiji Restoration (1868), the garden became a detached palace for the Imperial family and was officially named Hamarikyu, which literally means 'a detached palace on the coast' . In 1945, the Imperial family donated the garden to the Tokyo Metropolitan Government, and it was opened to the public in 1946. The garden was declared a Special Place of Scenic Beauty and a Special Historic Site in 1952 by the Cultural Properties Protection Law of Japan (TMPA 2008) .
Beyond its designation as a grand-scale stroll-type garden, Hama-rikyu Gardens made use of distant sceneries with the Shakkei technique (Shinji 2015) . However, its original borrowed sceneries, which included Tokyo Bay, the Boso Peninsula, Shinagawa Bay, Mt. Tsukuba and Mt. Fuji, have disappeared due to urbanization, resulting in its current state of being surrounded by high-rise buildings (Shinji 2015; TMGBCPD 2017) .
As a widely appreciated and popular garden in the center of Tokyo city, Hama-rikyu Gardens reflects the traditional stroll-type Japanese gardens of the Edo period and hosts many Japanese and foreign visitors each year, regardless of the season. On the other hand, there has been an ongoing debate about the impact of surrounding high-rise buildings on the scenery of the garden and the loss of its original borrowed scenery (Shinji et al. 1989; Koizumi and Ishikawa 2007; Akasaka 2014; Shinji 2015). However, the previous studies conducted with this garden (Shinji et al. 1989; Koizumi and Ishikawa 2007) determined the impact of high-rise buildings in an objective manner, while the question of how these sceneries are assessed by the visiting public remains unanswered.
Therefore, Hama-rikyu Gardens was selected as the research setting for its proper representation of traditional Japanese daimyo gardens in which prospect-refuge theory can be examined and the visual effect of the surrounding high-rise buildings can be taken into consideration, especially in the context of visitors' experiences, as no previous studies have considered this.
The criteria for site selection
For the selection of the sites in the garden, the arrangement and configuration of the space were defined based on a classification offered by Nasar et al. (1983) and Conrad (1993) for experimental studies on prospect-refuge theory. Two bipolar spatial assessment scales were used to categorize the environments: an open-closed scale and a protected-unprotected scale. Based on this categorization, observation points from which broad, unobstructed views were available were chosen to provide the 'open views' associated with the prospect aspect. On the opposing end of the scale, 'closed views' were obstructed by some landscape elements. 'Protected observation points' associated with the refuge were chosen to be locations where the observer could partially hide from her/his surroundings. On the opposite end of the scale, 'unprotected observation points' were locations that lacked features with which individuals could hide from view.
Four conditions that had been used in a previous study (Nasar et al. 1983 ) were considered as a priori conditions: (1) an open view with an unprotected observation point; (2) a closed view with an unprotected observation point; (3) an open view with a protected observation point; and (4) a closed view with a protected observation point. Additionally, all of the sites were selected to have a view of water elements (ponds) in the garden since it is known that water elements profoundly influence the visitors' affective appraisals and are preferred to other landscape elements (Kaplan and Kaplan 1989; Kaplan et al. 1998) .
First, 36 sites on the main route in the garden were selected and photographed by a DSLR camera with an EF-S18-55 mm, f 3.5-5.6 lens. All the photos were shot with the widest angle possible and open focus (18 mm focal length, the focus of the photos varies from f 6-8). The 36 sites were defined and split into the four categories above according to the assessment of the authors. To calculate the density of external high-rise buildings included in the scenery of each site, a vectoral drawing program (AutoCad 2017) was used. The borders of the buildings in each scene were drawn to achieve a closed shape, and the ratio of buildings to the entire scenery in the frame of each photograph was measured for each site. Then, for each category, the average building density was calculated. The sites with higher ratios than the average were considered "high-level density" sites, while those with lower ratios than the average were considered "low-level density" sites. Lastly, for each category, two sites (one site with a high-level density and one site with a low-level density of buildings) were selected. As a result, eight sites (two for each condition) were selected for examination (Fig. 2) .
To represent the first condition (an open view with an unprotected observation point), the observation point is a bridge (Nakanohashi) over a pond without features to hide an individual from the surroundings. This observation point provides an open view without any obstacles both to the north-west (1) and the southeast (2). For the second condition (a closed view in an unprotected site), the observation points were open spaces lacking landscape features with which to hide. The scenery of observation point 3 was obstructed by a Wisteria trellis, while a traditional structure (teahouse) served as the obstruction element for the scenery of observation point 4. The observation points for the third condition (an open view in a protected site) were both artificial hills providing a secure feeling with trees on the sides and behind. The tree branches stretched out above the observer but did not interfere with the view. From the top of Mt. Fujimi (5), one could see an overall view of the main pond, bridges, and teahouses. Similarly, at the top of Mt. Hakkei (6), the view was open to scenery, which included the main pond, bridges, and teahouses. The observation points for the fourth condition (a closed view in a protected site) were chosen as locations where one could feel hidden due to the presence of dense trees and bushes on the sides and behind. The scenery of Sangenbashi Bridge (7) was obstructed by tree branches, and a high-rise building was located close by, which created an effect similar to the presence of a wall. The other observation point in the same condition (8) offered scenery that was obstructed by a small hill right in front of the standing point, as well as dense trees obstructing the view of the main pond and the other landscape elements. It should be noted that since Hama-rikyu Gardens is surrounded by high-rise buildings and these buildings are visible from almost every unobstructed observation point, the building density in the sceneries of the 'open views' are always higher than they are in the 'closed views' . As mentioned previously, the categorization of the building density (high level-low level) was determined for the sites representing each condition.
The questionnaire
In the questionnaire, a variety of statements to measure the perceived safety, openness and building influence were presented on a 5-point Likert scale ranging from 1 = 'not at all' to 5 = 'very much. ' The questions asked in the questionnaire and the logic behind them are given in Table 1 .
Subjects
The sampling population for the survey was selected to be the visitors of Hama-rikyu Gardens. The selection of subjects was performed by using a purposeful quota sampling method. In light of this sampling method, 15 people per site was determined to be a sufficient sample size for statistical tests to be performed and was defined as the minimum quota for sampling. A total of 143 people were asked to participate in the survey, of whom 10% declined to participate. As a result, 129 (70 male, 59 female) visitors (between 15 and 18 per site) voluntarily took part in the study. Each subject was stopped, one at a time, at the observation points on a clear day of August (12.08.2017) . Different people were questioned at each observation point. Hama-rikyu Gardens' role as a tourist attraction in the center of Tokyo allowed this study to test the influence of cross-cultural attributes as well. The demographic composition of the sample included 64 participants who were foreign visitors, while 65 of the participants were Japanese. Furthermore, visitors to Hama-rikyu Gardens spanned many age groups. In the sample, participants in the survey were in the age range from 12 to 76 years old, and the mean age of the participants was 35.6. Demographic characteristics of the respondents can be seen in Table 2 .
Procedure
Visitors who were passing by were asked if they would like to participate in the study. The interviewer handed the instruction sheet and the questionnaire to the participant and asked them to read the instructions. The participant filled out the questionnaire by standing at the specific point for each site and looking in the direction that was indicated by an arrow sign. The standing point and the sign indicating the viewing direction were printed on an A4 paper and placed in the area where the participant was asked to stand.
Analysis
A variety of statistical analyses were performed to reveal the relationships between the variables. Variance tests were conducted to measure the mean difference among the sites individually, among the sites regarding the categories (open, closed, protected, unprotected) and between shakkei and non-shakkei points, building ratio groups (high-level density, low-level density), gender and nationality. Regression analysis was performed to test all the variables for their influence on general landscape preferences. Finally, correlation analysis was employed to reveal the effect of high-rise buildings on general landscape preferences and prospect-refuge aspects.
Results

General landscape preferences (like/dislike)
Analysis showed that there was no significant difference between the sites regarding general landscape preferences (like/dislike) (F = 1.971, df = 7-121, p > 0.05).
The results showed that the mean value of all the sites was 3.78. However, the most preferred site was Mt. Fujimi, while the least was Sangenbashi Bridge, with mean preferences of 4.2 and 3.12, respectively (Table 3 ; Fig. 3 ).
Refuge aspect
When we look at the perceived safety of the sites in association with their refuge-related characteristics, no significant difference was found among them (F = 0.166, df = 1-127, p > 0.5). The results showed that the mean value of all the sites was 4.33. The sites that were predefined as protected (refuge) had a mean perceived safety score of 4.35, while the sites that were predefined as unprotected (not refuge) had a mean perceived safety score of 4.30. In this case, it can be observed that all the sites have high mean perceived safety scores. Thus, we cannot examine the effect of refuge on landscape preferences, and all the sites can be labeled as refuge in the visitors' perception (F = 1.636, df = 7-121, p > 0.05) ( Table 3) .
Prospect aspect
When we examined openness/closedness of the views in association with their prospect-related features, a significant difference was found among them (F = 18.030, df = 1-127, p < 0.001). The results showed that the mean openness score across all the sites was 3.41. The predefined open (prospect) views had a mean perceived openness score of 3.78, while the predefined closed (not prospect) views had a mean perceived openness score of 3.03. This difference indicates that our analyses of the landscape preferences of visitors to Hamarikyu Gardens can rely mainly on prospect aspects. When we examined the general landscape preferences for the sites by the perceived openness of the scenes, it was observed that degree of openness was significantly related to general landscape preferences (F = 4.604, df = 4-124, p < 0.005) and that the open scenes had a greater mean preference score (4.47) than the closed ones (2.67) ( Table 3 ).
The effect of prospect-refuge on general landscape preferences
In an attempt to examine the effect of prospect-refuge on general landscape preferences, the predefined categories were tested (Table 4 ). The results of the analysis showed a significant difference between the categories (F = 3.979, df = 3-125, p < 0.05). The predefined open-protected (prospect-refuge) sites were the most preferred ones (mean: 4.09), whereas the predefined closed-protected sites were the least preferred (mean: 3.31) (Fig. 4) .
Prospect-refuge and Shakkei
The two artificial hills in the garden enable the observer to see a broad panorama, and Mt. Fujimi and Mt. Hakkei had background views of natural elements in the Edo period. It is said that in the Edo period, Mt. Fujimi had a view of Mt. Fuji, Mt. Tsukuba, Edo Bay (Tokyo Bay) and the mountains of the Boso Peninsula. Mt. Hakkei was also an important point with background views that included the ocean and the mountains (TMGBCPD 2017). In light of this information, we can infer that these two artificial hills were sites from which the Shakkei (borrowed scenery) technique could be experienced. When we look at the mean preferences for these sites (Table 3 ; Fig. 3 ), the most preferred observation points were Mt. Fujimi and Mt. Hakkei, with the mean preference scores of 4.2 and 4.0, respectively. Therefore, in an attempt to identify general landscape preferences and the perceived openness (prospect) and safety (refuge) of these two artificial hills in comparison with the other six sites, Mt. Fujimi and Mt. Hakkei were categorized together in a group under the name of 'shakkei points' , while the other six sites were categorized in a group called 'non-shakkei points. ' According to the analysis, 'shakkei points' (4.09) were found to be significantly more preferred than 'nonshakkei points' (3.68) (F = 4.206, df = 1-127, p < 0.05). Furthermore, 'shakkei points' (3.91) were perceived as significantly more open than 'non-shakkei points' (3.24) (F = 10.263, df = 1-127, p > 0.005). The fact that the given F statistic is high in parallel with the mean scores can be interpreted as a sign that these two sites (Mt. Hakkei and Mt. Fujimi) have higher values with regard to prospect qualities compared to the other six sites. In addition, 'shakkei points' were perceived to be safer (4.52) than 'non-shakkei points' (4.26), but the difference was not significant (F = 2.571, df = 1-127, p > 0.05) (Fig. 5) .
Effect of gender
When group differences were examined, no significant difference was found between male and female participants in terms of their general preferences for the sites (F = 0.458, df = 1-127, p > 0.05). Their mean preference scores were 3.73 and 3.85, respectively. However, when the predefined sites were individually examined, it was found that 'open-unprotected' sites were preferred significantly more by female participants (4.31) than male participants (3.68) (F = 4.312, df = 1-30, p < 0.05). For the other categories, gender differences in landscape preferences were not significant (open-protected: F = 2.328, df = 1-31, p > 0.05; closed-protected: F = 0.066, df = 1-30, p > 0.05 closed-unprotected: F = 0.962, df = 1-30, p > 0.05) (Fig. 6 ). 
Effective variables on general landscape preferences
Multiple linear regression analysis was performed to identify the variables that significantly affect general landscape preferences (Table 5) . In this analysis, in addition to variables such as openness, safety and perceived pleasantness of/disturbance from the background buildings, demographic variables such as gender, age, education level, nationality, the relation of the participant's occupation to design disciplines, and whether the participant had taken graduate level classes about natural environmental studies were examined. This analysis allowed us to observe the cumulative effect of all the variables on general landscape preferences instead of calculating correlations between the variables one by one. According to the regression analysis (Table 5) , three attributes significantly affect general landscape preferences: the perceived openness/closedness of a site, the perceived disturbance from/pleasantness of the buildings in the background, and the participant's nationality. Independent variables explained 34.7% of the variance in general landscape preferences (F = 6.282, df = 10-118, p < 0.001). The perceived openness of a site and perceived pleasantness of/disturbance from the background buildings were found to be positive indicators of general landscape preferences, whereas nationality was a negative indicator.
Effect of nationality
When the results of the multiple regression analysis were investigated, it was observed that nationality had a negative coefficient in the regression equation. A variance test was performed for general landscape preferences by taking nationality as a dependent factor. The results showed that Japanese participants had significantly lower preference ratings (3.35) than foreign participants (4.22) (F = 30.095, df = 1-127, p < 0.001). To examine the effect of nationality on general landscape preferences, the dataset was split into two distinct subsets in which one of them contained only Japanese subjects' preferences, while the other one contained only foreign subjects' preferences. Based on this division, the results of the analysis showed that foreign participants had significantly different mean preference scores for different observation points (F = 3.297, df = 7-56, p ≤ 0.005), while this significance level was lower for Japanese participants (F = 2.545, df = 7-57, p < 0.05). For Japanese respondents, Mt. Fujimi (4.00) and Nakanohashi-1 (4.00) were the most preferred sites, while foreign respondents liked Mt. Hakkei (4.86) the most. Additionally, the site called 'next to Tsubameno-ochaya' (2.88) was the least preferred by Japanese participants, whereas for foreign participants, 'the forest area surrounding Dai-sensui' (3.71) was the least preferred site. Moreover, Japanese visitors preferred 'shakkei points' (3.68) to the 'non-shakkei points' (3.22), but the difference was not significant (F = 2.566, df = 1-63, p > 0.05), whereas foreign visitors significantly preferred the 'shakkei points' (4.64) to the others (4.10) (F = 8.427, df = 1-62, p ≤ 0.005). Furthermore, when the effect of the predefined categories of observation points on general landscape preferences was investigated separately for Japanese and foreign participants, a dramatic difference was observed between the two groups. According to the results of the analysis, foreign respondents significantly preferred the open-protected observation points (4.64) the most and closed-protected observation points (3.80) the least (F = 6.859, df = 3-60, p < 0.001), and this result was consistent with the main dataset (see the section on the effect of prospect-refuge on general landscape preferences). However, this situation was different for Japanese respondents, as they significantly preferred the open-unprotected observation points (3.87) the most and closed-protected observation points (2.88) the least (F = 4.009, df = 3-61, p < 0.05). Another difference between Japanese and foreign participants was found for the correlation between the building ratio and general landscape preferences. In the foreign respondent data, no correlation was found between the building ratio and general landscape preferences (r = − 0.053, p > 0.5), and the relationship between them was negative, as expected. On the other hand, Japanese respondent data showed a positive and significant correlation between building ratio and general landscape preferences (r = 0.257, p < 0.05).
Effect of the high-rise buildings on general landscape preferences and prospect-refuge
Bivariate correlation tests were performed to test the effect of high-rise buildings on general landscape preferences and prospect-refuge variables (Table 6 ). The results of the analysis showed that there were no significant correlations of the calculated building ratios with general landscape preferences (r = 0.128, p > 0.05), perceived openness (prospect) (r = 0.049, p > 0.5) and safety (refuge) (r = 0.018, p > 0.5). Furthermore, when the effect of the surrounding buildings on general landscape preferences was examined in the context of building ratio categorization (highlevel density/low-level density), no significant difference was found between them (F = 0.055, df = 1-127, p > 0.05). In this case, it can be concluded that neither general landscape preferences nor the perceived attributes of prospect-refuge were affected by the building ratio. Moreover, the results showed no significant correlation between building ratios and the perceived disturbance from/pleasantness of the background buildings (r = 0.010, p > 0.5).
On the other hand, there was a positive correlation between the perceived disturbance from/pleasantness of the background buildings and general landscape preferences (r = 0.246, p ≤ 0.005). However, this correlation did not occur with the variables of prospect-refuge (perceived disturbance/pleasantness with openness r = 0.121, p > 0.05; perceived disturbance/pleasantness with safeness r = 0.110, p > 0.05). Though this finding suggests that perceived pleasantness of/disturbance from the background buildings might vary according to the physical characteristics of the sceneries, the variance test showed that there was no significant difference in the perceived pleasantness of/disturbance from the buildings across the sites (F = 0.816, df = 7-121, p > 0.5). 
Discussion
The results of this study emphasized the openness of a landscape setting as an essential indicator for an aesthetic assessment of a landscape. This result is consistent with previous research findings (Nasar et al. 1983; Ruddell and Hammitt 1987; Conrad 1993; Hagerhall 2000) . In addition to the statement of Appleton (1975a) , in which he indicated that Japanese gardens exhibit mainly refugerelated symbols, the results of this study demonstrated the additional importance of prospect-related symbols by indicating the degree of openness of a view as the most important determinant of general landscape preferences for all points. However, it is important to note that this does not necessarily prove the importance of openness in determining preferences. The fact that different participants assessed each observation point might affect the consistency of the results presented here. Therefore, the validity of this result should be tested with additional experiments questioning the same participants at each observation point.
The results showed that predefined protected sites and the perceived safety level of a site did not significantly influence general landscape preferences. This result partly confirmed the previous findings of Nasar et al. (1983) , in which prospect was identified as the main indicator of preferences, whereas refuge exhibited a neutral effect. However, this result was also inconsistent with the findings of Ruddell and Hammitt (1987), Conrad (1993) and Hagerhall (2000) , all of whom found that the refuge aspect of an environment is an important determinant of preferences. Furthermore, the fact that all the sites in the garden were perceived as safe by the participants in this study may be considered as a finding is indicative of the strong refuge-related character of the garden, which supports Appleton (1975a) statement regarding Japanese gardens. However, this perception might be the result of proper management in the garden, as connections of management and concern for the environment with the feeling of safety have been found in studies on urban parks, constructed environments and cultural landscapes (Taylor et al. 1985; Grahn 1991; Hagerhall 2000) . This potential connection needs to be verified by further empirical studies with related variables.
When the predefined categories for the observation points were taken into account, the results showed evidence for the validity of prospect-refuge theory in Japanese gardens since the open-protected observation points were the most preferred. This result naturally lends support to the conclusion that the scenes with balanced prospect and refuge aspects are perceived as more aesthetic and are preferred. This finding is consistent with Conrad (1993) , in which the author indicated that observation points with balanced prospect-and refugerelated features are preferable.
As Stamps (2014) noted with regard to the link between the Shakkei (borrowed scenery) technique of Japanese gardens and prospect-refuge theory, the Shakkei technique is an important factor affecting landscape preferences, and 'shakkei points' might have a proper setting for an observation point to exhibit balanced prospect-and refuge-related features. Moreover, the fact that Mt. Fujimi and Mt. Hakkei (Shakkei points) were found to be the most preferred and perceived as possessing the most open views in this study supports the statement of Appleton (1975a) in which he indicated that artificial hills (referred to as ornamental mounts) are elements of Japanese gardens that enhance their prospect quality. Labeled as 'shakkei points' in this study, Mt. Fujimi and Mt. Hakkei are two artificial hills where one can experience the aspects of prospect and refuge at the same time. The fact that they are also the most preferred sites suggests a connection between Shakkei settings and prospect-refuge theory. However, as mentioned previously, since the surrounding high-rise buildings obstruct the view of the garden, it is not possible to strongly emphasize the aesthetic experience of these sites (Mt. Fujimi and Mt. Hakkei) with regard to the Shakkei technique. Here, it should be noted that the appealing nature of these two sites could result from the experience of an overall view from a high position in the landscape, which is sometimes referred to as the aesthetic experience of 'overview' and which is related to the prospect aspect (Hagerhall 2000) . Therefore, a precise link between the Shakkei technique and prospect-refuge theory in this garden can be explored by further empirical studies with the usage of simulated views.
When the demographic characteristics of the participants were examined, contrary to the findings of Nasar et al. (1983) , no significant difference was found between female and male participants regarding perceived safety of the sites. This result is consistent with Lothian (2017), in which gender was not a significant determinant of preferences in 12 reviewed studies out of 16. On the other hand, the results of this study showed that female participants preferred 'open-unprotected' observation points more than male participants did. This result contrasts with previous research findings (Nasar et al. 1983; Heerwagen and Orians 1993) , which indicated that female visitors preferred enclosed and protected places, while for male visitors, the opposite was true. When these scenes (points 1 and 2 in Fig. 2 ) are examined to suggest a logical interpretation regardless of the background buildings, the scenes seem to offer a more natural feeling by being much closer to the water element in the garden. This finding may be explained by a higher prevalence of positive attitudes towards nature among women than men, which supports the findings of Strumse (1996) . Furthermore, Woodcock (1982) found that women are more sensitive to a lack of coverage in clustered tree areas such as savannas. These points (open-unprotected) are similar to those Woodcock (1982) had described. Nevertheless, to explain why female participants in this survey preferred 'open-unprotected' scenes with more detailed evidence, further research with comprehensive variables should be conducted.
A number of studies examined the effect of familiarity on landscape preferences and had found that familiarity is influential in cross-cultural studies (Yang and Kaplan 1990; Kaplan and Herbert 1987; Hull and Reveli 1989; Nasar 1984) . In this context, nationality, associated with being local, is considered an indicator of being familiar with the scene. Yang and Kaplan (1990) indicated that familiar environments were not necessarily favoured. Furthermore, Nasar (1984) stated that it is likely that locals would have lower preferences for the landscapes than foreigners. In this study, in light of the nationality factor, the main data was split into two groups as 'Japanese' and 'foreign' to examine whether there was a difference between the preferences of Japanese participants and foreign participants which may be caused by 'familiarity' . The results supported Nasar's (1984) observation since it was found that Japanese participants exhibited significantly lower general landscape preference ratings than the foreign participants. Additionally, the fact that foreign participants showed significantly different landscape preferences for the sites could be due to unfamiliarity. On the other hand, the results showed a strong and positive correlation between Japanese subjects' general landscape preferences and the building ratio in the scenes. This result implies that a high density of buildings in a scene is more preferable for Japanese visitors than a low-density of buildings. In this sense, although previous research on the effect of high-rise buildings on traditional Japanese gardens has revealed a negative effect of the buildings (Shinji et al. 1989; Arifin and Masuda 1997; Koizumi and Ishikawa 2007; Shinobe 2012; Lin et al. 2017) , the results of this survey showed that Japanese visitors seem to prefer the views with highrise buildings from inside the garden. This finding is thought to be a contradiction in terms of familiarity since it is highly likely that Japanese visitors, especially if they live in Tokyo, are familiar with scenes filled with highrise buildings. This phenomenon could be interpreted as resulting from admiration for 'modernism' , which, as part of urbanism, has stemmed from Western influence on Tokyo. Considering the history of vertical growth in Tokyo, this phenomenon is a relatively new one in Japan, as high-rise buildings were introduced in the city slowly, starting in the early 1970s. Due to an economic bubble, high-rise construction dramatically accelerated, and more than 89% of high-rise buildings in the city were built after 1991, despite minimal planning strategies. As a result, high-rise buildings were retrofitted into the existing urban fabric, which caused a 'chaotic morphology' (Perez 2014) . In light of this, views with high-rise buildings may still be an unfamiliar phenomenon for many Japanese citizens, which may result in a feeling of admiration or excitement for the modernism and symbolic economic power of these buildings imposed by Western cultures. In this sense, as Dupré (1996) states, the daring heights of these buildings may excite the mind and heart. However, this result must be verified and discussed in further research, which should address the effect of highrise buildings in the context of visitors' aesthetic experiences with more comprehensive stimuli and additional respondents.
When the main dataset was analyzed with regard to the effect of the building ratio, neither general landscape preferences nor the perceived prospect-refuge attributes were found to be affected by the building ratio. On the other hand, a significant correlation was observed between perceived pleasantness of/disturbance from the buildings and general landscape preferences, which indicated that the general landscape preferences (like-dislike) of the participants who assessed the buildings as disturbing were lower compared to the general landscape preferences of the participants who found the buildings pleasant. This situation suggests that the subjective characteristics of observers may have a greater influence on their perception of the background building views. Moreover, it can be concluded that perceived pleasantness of/disturbance from the buildings is independent of the objective attributes of the scene and related to the personal characteristics and experiences of the observer. This hypothesis leads us to some new research questions, such as what are the subjective qualities of the observer; who finds the background buildings disturbing or pleasant; what are some alternative attitudes of the observer on background buildings; and what should be done to satisfy the observers who find the background buildings disturbing? These questions were tried to be investigated partially in another study which was the second phase of the survey (Senoglu et al. 2018) . In their study, Senoglu et al. (2018) examined respondent features and their perceptions of the external high-rise building views from inside the garden. However, due to limited stimuli of the study, it was thought that a more detailed survey using simulations with controlled view change should be conducted to verify the results.
This study is limited because it only addressed one type of Japanese garden. Prospect-refuge theory may be examined again in other Japanese gardens to define the effect of prospect and refuge attributes on landscape preferences. Additionally, as mentioned before, the stimuli of the study are limited to eight sceneries. Further research may approach the issue with more comprehensive stimuli and a more detailed categorization of them that considers all the landscape elements in a scene. Furthermore, to observe the differences between observation points and to discuss each observation point's prospect and refuge attributes effectively, it is highly recommended that further research should question the same people at each observation point.
Conclusion
This study demonstrates that the Western concepts of landscape aesthetics can also explain the aesthetic experience in Japanese gardens. One of the evolutionary approaches in environmental aesthetics to explain landscape preferences by biological determinants, namely, prospect-refuge theory, was tested in a traditional Japanese garden, and supportive results were found; the in situ survey results showed that the locations that have open views and refuge-related features are the most preferred ones. Therefore, prospect-refuge theory can be considered a valid explanation for landscape preferences in Japanese gardens. Additionally, although many researchers have concentrated on the refuge-related aspects of Japanese gardens (Appleton 1975a; Kaplan et al. 1998; Inagami 2013 Inagami , 2014 , this research emphasized the importance of the prospect aspect in a traditional Japanese daimyo garden. Today, despite the fact that the prospect aspect of this garden has decreased due to the presence of surrounding high-rise buildings, this grand-scale garden is still perceived as open, especially from atop the artificial hills referred to as 'shakkei points. ' Apparently, previous designers of Japanese gardens had a deep understanding of scenic characteristics and organized the sites around points from which distant scenery could be viewed. Consequently, these sites are still the most preferred ones in the garden. In accordance with the results, it is hypothesized that the logic behind the shakkei technique of Japanese gardens can be explained by prospect-refuge theory. However, to demonstrate the importance of this technique in the context of the aesthetic experience of Japanese gardens, further quantitative research with a broader approach should be conducted. Furthermore, the results of this study showed that visitors' perceptions of the prospect and refuge aspects of the garden are not affected by the surrounding high-rise buildings. However, it is highly recommended that such changes in the scenery of traditional gardens should be taken into consideration and their effect on the aesthetic experience of the gardens should be examined.
Traditional Japanese gardens are appreciated by people all around the world due to their sophisticated design principles, philosophical significance and visual richness that reflects the Japanese sense of beauty (Reid 2007; Lothian 2017; Bell 2007) . Existing scientific literature that has focused on environmental aesthetics explicitly has underlined the uniqueness of the aesthetic experience of Japanese gardens (Carlson 2009; Saito 2007) . Therefore, an understanding of the design principles of traditional Japanese gardens provided by an application of analytic methods given by landscape aesthetic theories that takes into account user experiences will guide and inspire contemporary designers to shape the conceptual foundations for creating successful designs. 
